The aim of the paper is to analyze economic convergence of the Western Balkan countries towards the European Union member states with two types of measurement methodology, sigma and beta convergence. 
INTRODUCTION
Convergence is defined as an equalization of levels of development, and it is a necessary condition for successful integration. The European Union (EU) has focused on convergence since the Treaty of Rome (1957) when the common policies to promote "harmonious economic development and balanced expansions" were adopted. With the fall of the Berlin Wall in 1989, the countries of Central and Eastern Europe started their transition process. In 2004 ten Central and Eastern European (CEE) countries joined the Union, followed by Bulgaria and Romania in 2007 and Croatia in 2013 . Seven out of thirteen new member states (EU-13) are members of the Eurozone. The Western Balkan countries, Albania, Bosnia and Herzegovina, FYR Macedonia, Kosovo, 3 Montenegro and Serbia, are considered as the next group of countries to join the EU. They must therefore go through the same process as the CEE countries. Since they share a similar economic history, the Western Balkan countries could learn from the CEE countries'
experience of how to go through the transition process faster and eventually join the EU. In order to join the European Union, the candidate countries have to fulfill the Copenhagen criteria (1993), which include economic, political and institutional criteria. The transition process of the CEE countries was successful with the help of the EU, because the EU provided pre-accession funds that facilitated the criteria fulfillment.
In the case of the CEE countries, it was expected that they would not perform well. For example, the quality of their food had not fulfilled the EU standards, so they had to adjust and improve productivity of the agricultural and food sector. Using the funds from the SAPARD program and the development programs of the Common Agricultural Policy (CAP), technological standards have been raised, as well as animal hygiene, welfare regulations, environmental requirements; employment opportunities and professional skills have improved, and the infrastructure has become more developed (European Commission 2009). As a result, there was trade creation and the rate of trade with the old Member States and the world increased.
The official relations between the Western Balkan region and the European Union started in May 1999, when the EU proposed the new Stabilization and Association Process (SAP) for the five countries of SouthEastern Europe. 4 The SAP was formally endorsed by the European Union and the Western Balkan countries in November 2000. The next year, the European Union introduced the new CARDS program, which was specially designed for the SAP countries. The SAP was a progressive partnership, in which the EU offered a country a mixture of trade concessions, economic and financial assistance and contractual relationships.
It served as a framework for EU negotiations with the Western Balkan countries, with the aims to stabilize them and encourage their swift transition to a market economy; to promote regional co-operation; and to prepare the countries for eventual EU membership. The financial crisis that started in 2008 had negative effects on the Western Balkan and the EU economies (Benczes -Szent-Iványi, 2015) , but we will have the complete overview on the convergence process once we are able to analyze the post-crisis period. Thus the results can be considered preliminary.
LITERATURE REVIEW
Convergence was popularized by Barro and Sala-i-Martin (1992) , who analyzed the U.S. states between 1840 and 1988. The empirical results showed that the speed of convergence is 2 percent per year, regardless of the time period. Sala-i-Martin (1994) proved that the speed of convergence is remarkably similar across data sets, 2 percent per year. Comparing sigma and beta convergence, it can be concluded that beta convergence is more complex and interesting, and can give answers to more questions, for example how fast the convergence process is, whether convergence is conditional or unconditional, do groups with similar economic structures act as a club or if their convergence process is different (Sala-i-Martin 1994) .
Beta and sigma convergence are complementary; it is often the case that beta is consistent with sigma, but they do not replace each other. So, beta convergence is a necessary but not a sufficient condition for sigma convergence (Sala-i-Martin 1996) . Barro (1991) 
METHODOLOGY AND DATA
The convergence hypothesis predicts that less developed countries, in per capita terms, tend to grow faster than more developed countries. Sigma convergence measures the dispersion of real per capita GDP among the countries using the coefficient of variation of purchasing power adjusted per capita GDP. The declining coefficient of variation indicates convergence, while an increase in this measure indicates divergence in per capita GDP in the group. This study also includes the convergence analysis through the ratio of the lowest and highest per capita GDP level relative to the average in the group, which is an important addition. Sigma convergence can show convergence even if one country is for some reason left behind. The minimum value does not overlook this possibility (Kaitila 2013 ).
Beta convergence is based on the neoclassical growth model, but it was popularized by Barro and Sala-iMartin (1992) . The beta coefficient, which has to be negative, captures the rate at which a country's real per capita GDP approaches the steady state growth rate, i.e. it is a speed of convergence. A positive rate indicates divergence. There are two types of beta convergence; absolute/unconditional and conditional.
When it is assumed that the countries converge to the same terminal point or the steady states point, convergence is absolute. In terms of regression analysis, the dependent variable is the growth rate of per capita GDP, and the independent variable is the initial level of per capita GDP in purchasing power terms:
where:
αi -the constant term β -the convergence coefficient, β < 0
ϓi.0, T -the average annual growth rate of per capita GDP for country i
Yi, 0 -per capita GDP for country i at the beginning of the time interval T -the end of the time interval 0 -the beginning of the time interval εi -the stochastic error of the equation.
The beta coefficient is obtained without any other variable, since it is assumed that the economies do not significantly differ in their levels of technology, investment ratios, industrial structure, human capital qualifications and other factors. When the economies have different structures, they converge to a different steady state point, and convergence is conditional (Marques -Soukiazis 1998) . Conditional convergence includes various economic, social and political variables as independent variables, next to the initial level of per capita GDP, in the analysis. In this study, the included economic variables are inflation rate (measured by the consumer price index), economic openness (measured as a sum of exports and imports divided by GDP) and gross fixed capital formation (measured as a percentage of GDP), whereas the socio-political variables are unemployment rate (measured as a percentage of total labor force), population growth rate (measured as the annual growth rate of a country's population) and general government debt rate (measured as the government debt to GDP ratio).
and
EconOp -economic openness Economic openness and gross fixed capital formation have a positive estimated coefficient, while the inflation rate has a negative estimated coefficient, since it is known that inflation slows economic activity.
Socio-political variables have negative estimated coefficients. Population growth reduces the capital per labor unit, thus it is expected to reduce the rate of growth of real per capita GDP. The government debt to GDP ratio is expected to be inversely related to per capita GDP growth, since very large government to GDP ratios tend to have a negative effect on the economic activity of the private sector and reduce economic growth (Yin et al. 2003) . The beta coefficient is obtained using cross-sectional linear regression analysis, because the goal is to find out whether the analyzed countries converge or diverge in the analyzed period, and not to find a model which could predict the future development of the convergence process. Therefore, this model can be applied only ex post (Dvorková 2014: 91).
Another way of analyzing the speed of convergence is through the half-life of convergence. The half-life of the convergence process is defined as the number of years that it takes for the per capita GDP gap to be cut in half. It is calculated as h= ln(0.5)/ln(1+β) (Ben-David 1996) .
The club convergence tests the hypothesis that per capita GDP of countries or regions that are similar in both their structural characteristics and initial factors converge with one another in the long-term (Paas et al. 2007 ). Club convergence is defined as the club-specific process by which each region belonging to a club moves from a disequilibrium position to its club-specific steady-state position. At the steady-state the growth rate is the same across the regional economies of a club (Fischer and Stirböck 2004) . In order to investigate relevant model diagnostics, three tests were conducted in all estimated models; the Breusch-Pagan test which tests the null hypothesis that the variance of the residuals is constant, the Ramsey RESET test, which tests whether there are important omitted variables in the estimated specifications, and the multicollinerity test using the variance inflation factor (VIF). 
SIGMA CONVERGENCE

BETA CONVERGENCE
Economic convergence requires a negative relationship between the initial year per capita GDP and the average growth rate of the countries' real per capita GDP within a specified time period. In this section, the unconditional and conditional convergence process of the Western Balkan countries towards the EU-28 member states development level will be analyzed. The estimation results for absolute and conditional convergence in the analyzed group are shown in Table 3 . Between 2004 and 2013, the beta coefficient is negative and statistically significant (-2.17). Assuming that the countries were similar in terms of steady state characteristics, the Western Balkan region and the EU-28 converged to a common per capita GDP at the rate of 2.17%. This is higher than the benchmark of 2% from the Barro and Sala-i-Martin (1992) findings. The half-life of convergence between 2004 and 2013 is 32 years, which means that it takes 32 years for the income gap to be cut in half.
The Ramsey-RESET test implies omitted variables in the model. Since the Variance Inflation Factor (VIF) equals 1.0, there should be no multicollinearity in the model. The Breusch-Pagan test is used to test the null hypothesis that the variance of the residuals is constant, or the null hypothesis assumes homoscedasticity.
Because the p-value is higher than 0.05, we cannot reject the null hypothesis and conclude there may not be heteroscedasticity. The diagnostics are consistent for the model of unconditional convergence in the precrisis period, while for the period of crisis omitted variables are not detected in the model. The regression results show that the convergence process of the Western Balkan countries was negatively affected by the recent financial crisis. The countries converged towards the EU Member States at the rate of 1.51%. In the period before the crisis, the rate was 1.9 times higher. There is not enough evidence to reject the main hypothesis. On average, the Western Balkan countries had a positive per capita growth rate, 
CONDITIONAL CONVERGENCE
Conditional convergence is defined as the existence of an inverse relationship between the initial level of per capita GDP and its subsequent growth one controls for the determinants of the steady state level of per capita GDP (Mathur 2005) . In this study, the determinants are: economic openness, gross fixed capital formation, inflation rate (economic variables), general government debt rate, unemployment rate and population growth rate (socio-political variables). Estimation results for conditional convergence of the Western Balkan countries towards the European Union in the analyzed periods are also shown in Table 3 .
The regression results show that the Western Balkan countries have a tendency to converge with the EU member states in every analyzed period, when economic variables are included in the models. The highest rate is in the pre-crisis period, 2.14%. The results are consistent with absolute convergence. The conditional convergence process was also negatively affected by the recent financial crisis, because the pre-crisis rate is 1.6 times higher compared to the rate during the crisis.
The model diagnostics for conditional convergence show that multicollinearity, omitted variables and heteroscedasticity do not occur in any of the analyzed models. Theoretically, selected macro-economic variables have a different effect on the convergence process in the group. Economic openness should have a positive effect on growth, since economies with higher openness generally have higher growth rates and converge faster (Hu 2011) . Szeles and Marinescu (2010) showed that trade openness had high significant and positive influences on GDP growth in the CEE-10 countries.
The results of this analysis showed that economic openness is proved to be the most important factor, contributing positively to growth in the periods 2004-2013 and 2004-2008, when Inflation is in a negative relationship with economic growth (Fische, 1993) . In this analysis, the inflation rate has a negative impact on growth in the pre-crisis period, when economic variables are included, while in the other periods it is not statistically significant variable. Rapacki and Procniak (2009) and Vojinović et al. (2009) concluded that the inflation rate is significantly and negatively correlated with the GDP growth rate in the CEE-10 countries. Before the crisis, the average inflation rate in the Western Balkan region was 4.7%, 1.1 percentage points higher than the average rate in the EU-28. During the crisis, the average inflation rate in the group decreased to 3.3%, but it was still 1.2 percentage points higher than the EU-28 average rate.
The rapid pace of economic convergence in the pre-crisis period partly reflected an investment boom in the European Union (Forgo -Jevčak 2015: 8). Kaitila (2005) provided the evidence that the rate has a positive effect on per capita growth in the European Union. However, this analysis shows that, even though gross fixed capital formation has a positive sign; it has no effect on growth. In the period 2004-2008, the average gross fixed capital formation rate was higher in the Western Balkan countries, 25.5%, compared to 24.2% in the EU-28. The average rate decreased by 2.3 percentage points in the Western Balkan countries, and by 3.9 percentage points in the EU-28, compared to the pre-crisis period.
When economic and socio-political variables are included in the models, the regression results show that the Western Balkan countries converge with the EU member states in every period, but the period of crisis.
The results indicate that the recent financial crisis had a negative effect on the conditional convergence process as well. Even though the beta coefficient is negative in the period 2009-2013, it is not statistically significant. The selected variables theoretically have the same, negative, effect on economic growth. Dobrinsky and Halvik (2014) The unemployment rate, however, is not a statistically significant variable in any analyzed period and does not affect the convergence process. Other studies, like Fagerberg and Verspagen (1996) , analyzed conditional convergence across the EU regions, and include unemployment as an independent variable. The results show that unemployment has had a negative effect on the convergence process and the authors conclude that differences in unemployment have a diverging effect. In the pre-crisis period, the average unemployment rate in the Western Balkan countries was 28.4%, 3.8 times higher than in the EU-28. The lowest average rate, 13.8% in Albania, was still higher than the highest in the EU-28, 13.6% in Slovakia.
During the crisis, the average rate in the Western Balkan countries decreased to 24.9%, but it was 2.4 times higher than the EU-28 average.
CONCLUSION
The Western Balkan countries are considered to be the next group to join the European Union. All of them have signed the Stabilization and Association Agreement. Four of them are candidate countries and Bosnia and Herzegovina and Kosovo are potential candidate countries. The region's economy lags behind, compared to the EU, and even though they have access to pre-accession funds, the bigger problem is the political situation and corruption. The European Commission has reported that the countries have made The results of this research show that per capita dispersion among the Western Balkan countries and the EU Member States has decreased in the analyzed period. Absolute convergence analysis shows that the Western Balkan countries converged with the EU Member States, but the recent financial crisis had a negative impact on the convergence process, since the convergence rate was 1.9 times higher in the precrisis period. The results of conditional convergence with economic variables analysis were consistent with absolute convergence. However, when economic and socio-political variables were included in the models, the Western Balkan countries did not converge with the EU Member States in the period of crisis.
Club convergence shows a characteristic that the Western Balkan countries converge as a club. There was no club convergence with the EU-15 member states, since there was a distinctive polarization between the groups. Among the EU-13 member states, the Western Balkan countries converged with Romania and
Bulgaria. There was no polarization between the groups, but dispersion. When economic variables were included, economic openness had the strongest impact on the conditional convergence process of the Western Balkan countries, followed by the inflation rate. Among socio-political variables, general government debt and population growth rate affected per capita growth. Gross fixed capital formation and the unemployment rate had no impact on per capita growth.
